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hile most other new 

health care technologies 

still lack a system for 

analyzing their value to 

health care institutions, 
the pharmaceutical industry introduced the 
discipline of pharmacoeconomics over 
eight years ago.' The development of phar- 
maceutical assessment methods has 
proceeded at a more rapid pace because of 
several driving forces: (1) the increased 
sophistication of HMOs and hospitals (e.g., 
forming their own value analysis groups) 
and the establishment of a pharmacoeco- 
nomic center by the Department of ° 
Defense; (2) increased sensitivity to prices; 
(3) the high-price of biotech drugs as a 
result of increasing research and develop- 
ment costs; (4) the establishment of 
pharmacoeconomic guidelines by foreign 
governments (e.g., Canada and Australia), 
which has stimulated the use of pharma- 
coeconomic studies and models; and (5) 
the use of pharmacoeconomic informa- 
tion by pharmaceutical manufacturers for 
marketing purposes. 
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Furthermore, many managed care 
managers have shifted their focus 
from demanding information on the 
intermediate variables of the cost, 
safety and clinical efficacy of phar- 
maceuticals to information on the 
final variables of practice efficacy and 
the value of the products available 
from a pharmaceuti- 
cal manufacturer. 
Managed care man- 
agers believe there is 
a significant differ- 
ence between clinical 
efficacy (i.e., the net 
benefits of a pharma- 
ceutical product 
under optimal condi- 
tions) and practice 
efficacy (i.e., the net 
benefits of a pharma- 
ceutical product under the usual 
conditions experienced in their insti- 
tutions). They will no longer settle 
for information on intermediate vari- 
ables. They want practice efficacy 
and safety data, quality of life meas- 
urements and value. 

The obiectives of this article are 
to define the new discipline of phar- 
macoeconomics; discuss its 
importance; present a framework 
on the components of a good study; 
describe costs, outcomes and the 
economic tools used in the assess- 
ment of pharmaceutical products; 
review the use of incremental cost 
analysis; discuss the issues and lim- 
itations associated with assessing 
the value of pharmaceutical prod- 
ucts; and consider what might 
happen in the future. 


Pharmacoeconomics 


Pharmacoeconomics studies the 
economics of and value associated 
with pharmaceuticals. Within this 
discipline, the costs and outcomes of 
alternative pharmaceutical therapies 
are identified, measured and com- 
pared. This relatively new discipline 
addresses choices and focuses on 
getting the best value at the best 





Pharmacoeconomics 
studies the economics 


of and value 
associated with 
pharmaceuticals. 
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price. One of the objectives of phar- 
macoeconomic analyses is to supply 
value data about a product. Value 
data are obtained by merging costs 
and outcomes in a manner that 
allows the user to assess the value of 
the products being compared. 

In the discipline of pharma- 
coeconomics, drugs 
may be compared 
with each other or 
with other modali- 
ties, €.g., surgery or 
devices. The results 
from pharmaco- 
economic studies, 
models, or analyses 
are used to build the 
pharmaceutical 
formularies that man- 
aged care organ- 
izations use to manage their phar- 
maceutical costs. The value of 
pharmacoeconomics has expanded 
exponentially as managed care 
organizations use analyses to make 
management decisions about their 


formularies and reduce costs under 
capitated systems. 

In response to the demand for 
evaluative data, pharmaceutical 
companies have been quick to 
develop information that can be 
used to show the value of their 
products. The importance the phar- 
maceutical industry places on 
producing value data for their cus- 
tomers is reflected in the average 
number of value-type studies and 
the proportion of clinical studies 
performed by each pharmaceutical 
company. As seen in Figure 1, the 
average number of studies per com- 
pany in 1988 was 1.7; in 1994 it is 
estimated to have been 23.7. 

The data in Figure 2 show that 
the proportion of clinical studies that 
included health economics variables 
was 2.6 percent in 1988; in 1994 it is 
estimated to have been 28 percent. 
As suggested by these data, the 
industry is investing a significant 
amount of resources in determining 
the value of its products. 





Figure 1. Average Number of Pharmacoeconomic Studies Per Company? 
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Figure 2. Proportion of Clinical Studies Including Health Economics? 
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Pharmacoeconomics, as a disci- 
pline, uses methods and techniques 
to contrast and compare costs and 
outcomes to determine a product's 
value. To determine the value of a 
product or service, the incurred 
costs and the achieved outcomes 
from using the product or service 
must be identified and compared 
with those obtained if other options 
were chosen. The information gen- 
erated by this discipline is used by 
pharmaceutical companies to deter- 
mine prices, plan product 
development, negotiate pricing with 
governments and other buyers, jus- 
tify an indication for use of their 
product, establish the value of a 
therapy, differentiate their products 
from those of other manufacturers 
and influence public policy. 


Framing the Problem 

There are a number of steps in 
performing a pharmacoeconomic 
analysis. First, the perspective of the 
study needs to be clearly stated, ie., 


whether it is that of the payer, soci- 
ety, community, patient or provider. 
The best approach may be to use a 
community perspec- 
tive (i.e., all of the 
patients in the catch- 
ment area of an 
HMO or a hospital) 
because, even if a 
patient is not a client, 
the possibility exists 
that the institution 
may ultimately be 
responsible for that 
patient. Drummond 
et al’ emphasizes this 
type of community 
perspective. It is also 
possible that there is 
more than one audi- 
ence that should be considered. 
Second, the question to be 
addressed in the analysis must be 
clearly defined. The demographic 
characteristics of the patients and 
treatment outcomes to be studied 
should be included in the question. 


The two major issues 
of concern within 
the discipline are the 
soundness of the 


research and the 
interpretation of 
study results,’ 





Once the decision to do a study 
or build a model is made and the 
question has been identified, the 
user must develop a methodology. 
A good beginning is to describe the 
conceptual and practical reasons for 
choosing the comparators, patients 
and indications to be studied, and 
then construct treatment paths to 
identify all cost and outcome fac- 
tors to be measured. The tool (e.g., 
cost effectiveness, cost utility, cost 
benefit or cost minimization) and 
the method of data analysis and 
capture (e.g., prospective, retro- 
spective, randomized, meta-analysis 
or observational) must be stated. 
The types of evaluations that will 
be performed to collect data must 
be selected. These include economic 
clinical trials, economic studies 
piggy-backed onto clinical trials, 
models using the literature and 
expert opinion and hybrid 
approaches that combine trial data 
with models. If costs are to be 
incurred and outcomes achieved for 
more than one year, the values of 
these factors will need to be dis- 
counted using net 
present value tech- 
niques." A sensitivity 
analysis will also 
need to be conduct- 
ed to control for 
uncertainties and 
biases. The last step 
will be to determine 
how the results of 
the study or analysis 
will be communicat- 
ed to users. 

Because the disci- 
pline is so new, the 
tools and nomencla- 
ture are still evolving. 
The discipline now has a journal, 
Pharmacoeconomics, which serves 
as a forum in which the studies and 
philosophies of the researchers in 
the field can be presented. 
PharmacoResources, a newsletter 
covering news and activities occur- 
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ring within the discipline, is also 
being published. Nevertheless, the 
methodologies of pharmacoeco- 
nomics are still not standardized, 
and a large portion of the literature 
is not terribly good according to Dr. 
Bryan Luce, Director, Battell 
Centers for Public 
Health Research and 
Evaluation.’ At least 
three articles have 
reported research that 
supports Luce's obser- 
vation.* The two major 
issues of concern with- 
in the discipline are 
the soundness of the 
research and the inter- 
pretation of study 
results.” A number of 
authors, foreign gov- 
ernments, industry 
associations and at 
least one university department and 
one state government group are 
actively involved in refining guide- 
lines and principles for evaluating 
the soundness of pharmacoeco- 
nomic studies. In interpreting the 
results, questions related to how to 
contrast and compare the incre- 
mental differences between drugs 
and how statistical significance 
applies to economic significance 
must be answered. In the following 
sections, the factors to be consid- 
ered when constructing a sound 
pharmacoeconomic study and how 
to interpret the results using incre- 
mental analysis are discussed in 
depth. 


Costs and Outcomes 

Costs. Once the need for a phar- 
macoeconomic study has been 
determined and the comparators 
and perspective have been identi- 
fied, the costs to be used in the 
analysis to determine a product's 
vatue must be identified. Costs can 
be divided into three groups: direct 
medical and nonmedical costs, indi- 
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methodologies of 
pharmacoeconomics 
are still not 


standardized, and a 
large portion of the 
literature is not 
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rect costs and intangible costs.* 
Direct medical and nonmedical costs 
involve out-of-pocket payments by 
an institution or organization for 
drugs, services and products direct- 
ly needed to fund a procedure (eg., 
treat hypertension). Examples of 
direct medical costs 
include pharmaceuti- 
cal costs, physician 
fees and the cost of 
diagnostic and labora- 
tory tests. Nonmedical 
costs include food, 
transportation, lodging 
and family care that 
are incurred as a direct 
result of the illness. 

Indirect costs are 
costs that occur 
because of loss of life, 
absenteeism or loss of 
work ability from sick- 
ness. Examples of indirect costs 
include those resulting from 
decreased earning ability and those 
incurred from having to seek a new 
type of employment. 

Finally, intangible costs are those 
resulting from pain, suffering, grief 
and other emotional and psycho- 
logical effects of sickness and death, 
Like indirect costs, intangible costs 
are difficult to measure. Eisenberg 
notes that intangible costs may be 
measured by converting them into 
an accepted unit for measuring out- 
come such as quality adjusted life 
years (QALY)." 

Outcomes. Outcomes measure- 
ment is the process of determining 
what happens to patients as a result 
of using a product. Many different 
groups, including health care 
researchers, payers and providers, 
are exploring ways to measure 
health outcomes using scales in 
questionnaires, surveys and other 
instruments that measure (1) work 
aad-social interactions, (2) psycho- 
logical well-being, (3) functional 
capacity and (4) physical ability. 


There are many quality-of-life 
instruments, both disease-specific 
and general, that are available to 
measure outcomes. Unfortunately, 
some instruments have not been 
adequately tested for reliability and 
validity. After reviewing many inswu- 
ments, one group of authors 
recommends that the selected 
quality-of-life instrument should 
focus on global ratings, ie,, patients 
should be asked to give overall rat- 
ings of their quality of life and 
health-related quality-of-life on a 
scale from poor to excellent; ques- 
tionnaires should be used that rate 
item importance as well as perfor- 
mance; and the instrument should 
allow patients to supply supple- 
mental written information or 
comments.” 


Pharmacoeconomic Models 
and Tools 


There are two classifications of 
models in pharmacoeconomics: par- 
tial and full." Partial models contrast 
and compare the costs or outcomes 
of drugs with each other or with 
other modalities. They do not com- 
bine costs and outcomes together 
to determine product value, and 
they tend to be descriptive (i.e., they 
present the costs and outcomes data 
on each comparator). Examples of 
partial models include outcome 
descriptions, cost descriptions, cost 
and outcome descriptions, and cost 
analysis. One example of a partial 
model is a consumer reports table. 
Both outcomes and cost data as well 
as other decision assistance infor- 
mation are presented, but it is left to 
the user to determine which product 
to choose. Another name for this 
type of approach is cost conse- 
quence analysis." 

Full models also contrast and 
compare two or more comparators, 
but they combine cost and outcome 
to determine a product's value. 
Examples of full models (in order of 
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usefulness from low to high) 
include cost identification or mini- 
mization, cost effectiveness, cost 
utility and cost benefit. Cost mini- 
mization or idéntification involves 
the comparison of the costs or out- 
comes of two or more comparators 
when the outcomes or costs have 
been found to be similar. In this 
type of analysis, the treatments have 
been found through research stud- 
ies to be equally efficacious; thus, 
only treatment costs are compared 
The objective of this type of analy- 
sis is to identify the most efficient 
comparator. 

Cost effectiveness is used to deter- 
mine which treatment accomplishes 
a given objective at the lowest cost. 
This type of analysis uses nonmon- 
etary natural unit outcome 
measurements (e.g., efficacy per- 
centage for a pharmaceutical 
product), minimizes program costs, 
and can only be used to contrast 
and compare products used for the 
same indication. Adequate data 
resources are crucial for conducting 
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an accurate cost-effectiveness analy- 
sis. Because of its objectivity, 
cost-effectiveness 
analysis is the most fre- 
quently used tool in 
phannacoeconomics to 
contrast and compare 
pharmaceuticals. Cost- 
effectiveness models 
used in the analy. 
pharmaceutical prod- 
ucts are becoming 
more sophisticated and 
comprehensive, e.g., 
some of them include indirect costs 
and other benefits." 

When conducting a cost- 
effectiveness analysis, the user must 
supply information concerning: (1) 
the chosen measures of effective- 
ness, (2) the source for effectiveness 
data, (3) the costs that are to be 
measured, and (4) the source used 
to determine the costs. The one dis- 
advantage of cost-effectiveness 
analysis is that it cannot be used to 
choose among drugs that are admin- 
istered for different indications, e.g., 
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In cost benefit 
analysis, costs and 
consequences are 
of | both measured in 








contrasting and comparing drugs for 
treating epilepsy with those for weat- 
ing hypertension. 

Another tool used in pharma- 
coeconomics is cost utility analysis, 
Cost utility analysis differs from cost- 
effectiveness analysis in that a 
product's outcome is measured 
using a quality-of-life or willingness- 
to-pay measure instead of a natural 
unit, such as the efficacy value 
obtained from a clinical study 
Otherwise, cost utility and cost- 
effectiveness analyses are similar 
with regard to their advantages and 
disadvantages. 

The last measurement tool in 
pharmacoeconomics is cost benefit 
analysis. In cost benefit analysis, 
costs and consequences are both 
measured in dollars. Like cost- 
effectiveness analysis, it is assumed 
that the user has unlimited 
resources, i.e., that the choice 
implied by the results of the dec 
analysis will be selected even if it is 
very costly. Unlike the other tools, 
cost benefit analysis 
can be used to com- 
pare products for 
different indications. 
The disadvantages 
associated with the 
use of cost benefit 
analysis are (1) the 
difficulty of assigning 
dollar values to com- 
parator outcomes, and 
(2) the inability to 
simultaneously compare products 
with more than one indication. 

There is a definite shortage of 
people trained to conduct value 
analyses of new technologies, 
including pharmaceutical products; 
thus, many recruiters are looking 
for individuals with this expertise. 
Hospitals, HMOs and technology 
industries need medical schools to 
orm graduate programs that teach 
health care professionals how to 
conduct value studies of new 
technologies. 
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Incremental Analysis 


It is useful to focus the analysis of 
a cost-effectiveness or other full- 
model tool on the incremental 
differences between the 
outcomes and costs of 
the products being 
evaluated. This 
approach, called incre- 
mental analysis, 
provides an analysis of 
the extra units of out- 
come per extra dollar 
spent. Incremental 
analysis represents the 
additional cost and 
effect obtained when one option is 
compared with the next most inten- 
sive or most expensive alternative. 
It differs from marginal differences 


There are 
limitations to the 


tools used to 
determine the 
value of a product. 





which represent the additional cost 
and effectiveness that can be 
obtained from one additional unit of 
service, €.g., one extra dose of a drug 
per day.* Incremental analysis is the 
standard method by 
which to compare the 
costs and effects of 
pharmaceuticals and 
other health care tech- 
nologies and services. 

One way of pre- 
senting an incremental 
cost-effectiveness 
analysis is to arrange 
the product's effec- 
tiveness scores used 
for the same indication in ascending 
order, with the incremental differ- 
€nces in costs and effects displayed 
(Table 1). 
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Dominance and extended dom- 
inance theory" is then used to 
eliminate products not on the fron- 
tier of the analysis by comparing a 
pharmaceutical product with the 
next more efficacious or costly drug. 
Using dominance and extended 
dominance theory, the products on 
the frontier and inside the envelope 
can be plotted. (See Figure 3.) Ina 
more sophisticated version, the 
range of the confidence levels 
around each effect score can also be 
included on the chart. 

In dominance theory, drugs that 
are more costly and less effective 
than alternative drugs are eliminat- 
ed from consideration. Milton 
Weinstein suggests" that there is a 
more subtle form of dominance, 
sometimes. called “extended domi- 





Table 1. Treatment Regimen Cost Consequence Analysis 








Drug Druc Toran EFFECT CHANGE CHANGE CuANcE Date Dosace —DaruG/ FREQ. OF 
STRENGTH THERAPY (%) IN Cost IN EFFECT INE/C  Druc Forms DruG ADM. 
(mg) Cost ($) ($) (%) Intro. AVAIL. INTER. 

|_Placebo 0 0.00 218 00 218 0.00 : T 1A 1 BID 
E 130 64.08 294 64.08 76 D 1971 T VAM. 4a 1TID 
F 50 34.02 30.0 (30.06) 06 D 1982 cv 1a 1Q1D 
G 50 15.69 33.6 (18.33) 36 D 1984 CIVIM 4a 1QD 
H 50 9.21 438 (6.48) 15.2 D 1987 TL IVIM 1A 17D 
c 20 119.88 59.2 110.67 104 D 1993, TV 3A 1 BID 
A 20 26.08 63.3 (938) 41 D 1985 TAV.LIM 4a 1QD 
B 20 7.29 647 (18.29) 14 BS 1978 TV 4a 1 BID 
I 30 30.09 70.6" 228 59 1983 c 4a 1QD 
D 10 141.75 848 111.66 142 1994 c 4A 1QD 








D = Dominated, ED = Extended Dominance 





TIME TO ONSET ComMeNTs 





Manufacturer had three recalls in last six months 
Manufacturer can’t fulfill regular orders 

Capsule too big 

Liquid has aftertaste 

Pain with extravasation 

Needs reftigeration 

Start reconstitution necessary 








12 hours Not compatible with other drugs 
6 hours Not generically available 

Dosage Form Drug/Drug Interaction Frequency of Administration 

T = Tablet 1 = no interaction BID= twice a day 

IV = Intravenous 5 = extreme interaction TID = three times a day 


QID= four times a day 


IM Intramuscular 
QD = once a day 


C= Capsule 
L = Lieuid 




















16 @ MANAGED CARE MEDICINE 


ed 


Figure 3. Cost vs. Effect Graph 
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nance,” which arises when the incre- 
mental cost-effectiveness ratio for a 
pharmaceutical product, for exam- 
ple, is less than that for a less costly 
alternative. In this case the more cost- 
ly strategy would be selected because 
the cost per increment is less. Cantor 
notes “the justification for extended 
dominance is based on the rational- 
ization that if one is willing to pay a 
certain amount to gain an incre- 
mental benefit, then one would 
certainly be willing to pay a smaller 
amount to gain the same benefit." 
He further states that it is important 
to notice the presence of extended 
dominance, because without appro- 
priate adjustments to the results, 
misleading statements and invalid 
conclusions can occur. This may 
result in inadequate allocation of 
scarce resources. According to 
Cantor, if extended dominance does 
exist and budget constraints suggest 
a mixed strategy for prescribing phar- 
maceuticals, then ethics dictate that 
the proportion of the population that 





receives the less effective treatment 
be minimized as much as possible. 


Modified Cost Consequence 
Analysis 

One approach to assist a user in 
determining the value for money spent 
on a pharmaceutical product would 
be to use a cost consequence 
(Consumer Reports) type of format 
that included the results from a dom- 
inance analysis as well as other key 
information needed by a decision 
maker. The effect score could be 
obtained from the literature using meta 
analysis and weighted with safety data. 
An example of such a chart can be 
found in Table 1. This chart contains 
the results of the dominance and 
extended dominance analysis as well 
as the dates on which the drugs were 
approved, an evaluation of drug-to- 
drug interactions, dosage given, time 
to onset, comments and other infor- 
mation. An investigator would review 
the information and use it together 
with his or her knowledge of the insti- 
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tution and its physicians, patients and 
budget to select a set of drugs for a 
specific indication. The user would 
decide which of the drugs would be 
worth the incremental differences and 
whether his or her institution can 
afford to pay the additional amount for 
the incremental increase in effective- 
ness. Computer software models that 
can conduct dominance and extend- 
ed dominance analyses and build a 
sophisticated consumer reports type of 
chart that will allow the user to con- 
duct sensitivity analysis can be 
developed to make the process more 
user friendly. 


Limitations 


There are limitations to the tools 
used to determine the value of a prod- 
uct. First, these tools may fail to deal 
appropriately with the values, biases 
or political perspectives of a particu- 
lar institution. Second, by selectively 
choosing costs, an analyst can prove 
anything. It is also possible that the 
costs used in the analysis may be irra- 
tional and unmeasurable. Third. many 
of the costs reduced by adding a new 
product may be overhead costs (e.g., 
nursing time), which managed care 
pharmacists say are not under their 
control. Lastly, measuring the out- 
come of a new technology can be 
difficult and subjective. However, 
instruments are currently being devel- 
oped that, if proven to be valid and 
reliable, will allow a more objective 
measure of outcomes. 

Researchers in pharmacoeconom- 
ics agree on the economic definitions, 
importance of perspective, use of 
incremental costing and discounting, 
and importance of sensitivity analyses. 
The major areas of controversy in 
pharmacoeconomics are focused 
around indirect cost valuation of 
added life gains, discount rate, inter- 
pretation of economic differences, 
and range of values for sensitivity 
analysis." There is still much work to 
be done before pharmacoeconomics 
emerges as a true science, 
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spent for it. Products that are shown 
not to provide value compared with 
other products will not be allowed 
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systems. Without demonstrated value, _ Concem that support from a single Pharmacoeconomics evolving but still non- 

a drug or any other technology will Company might lead to bias. standardised. PharmacoResources. 1994, 
It is conceivable that a number of 107):2. 


only survive by charging a lower 
price. The days when a company can 
charge a premium price for a drug 
that provides only a marginal 
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SUMMARY OF ISSUES COVERED IN EXISTING GUIDELINES FROM 
SELECTED COUNTRIES AND GOVERNMENTAL AGENCIES 





CATEGORY CENTER FOR DISEASE CONTROL (CDC) 
Perspective Taken Societal but additional perspectives may also be studied when 
oGees : relevant, perspectives should be clearly stated 
Recommended Techniques to | CBA, CEA, CUA, include- marginal or incremental analysis in 
be Included in Analysis a prevention-effectiveness study, net present value (NPV) be 

: i | used as the summary measure ina CBA 
Recommended Alternatives to _| Include baseline comparator, include all reasonable options, 
be Compared in Analysis including a current practice or a “no-program” option in CEA 
Recommended Source of Data 
Used in Analysis 
Direct Costs to be Included in 
Analysis 














































Use resource costs; in CEA only use medical and non-medical 
direct costs in net-cost equation; in CUA only direct costs 
should be used in net-cost calculation 

Indirect Costs to be Included in | All measurable opportunity costs incurred, cost of illness 
Analysis approach limited to estimating the cost of disease averted 
Recommendations on Cost Use willingness-to-pay method or other comprehensive 
Validation measure to value health outcomes; in CBA, use human capital 
approach to estimate productivity losses in CEA 
Recommended Time Horizon Long enough to capture all benefits and costs in the future as 
a result of the program 

Measuring Outcomes Willingness-to-pay method or another comprehensive 
measure in CBA. Cost-of-illness approach limited to 
estimating the cost of disease averted in CEA and CUA. Final 
health outcomes should be used in CEA. 

Use 5% real discount for economic analysis, no adjustments 
for inflation in the future should be made. Discount future 
nonmonetary health outcomes at 5%. 

Recommendations for Handling | Sensitivity analysis should always be performed over the 
Uncertainty plausible range of values for each variable. Use 0% and 8% 
discount rates. 

Distributional impacts of study should be explained 

















































Recommended Discount Rates 
for Analysis 



























Presentation of Results 
Who Should do Studies 

When Studies Should be Done 
Measuring Quality of Life 
























